9/29/21, 3:20 PM 
TORPEDS OF THE RUSSIAN FLEET 


www.keu-ocr.narod.ru/MO_01/ 
1/19 


Yu.L. Korshunov, G.V. Uspensky 


TORPEDES OF THE RUSSIAN FLEET 


Dedicated to the memory of a friend - 


Captain I Rank Alexander 


Konstantinovich Frantz 


On the night of January 14, 1878 ... 


IF Aleksandrovsky - the creator of the first Russian torpedo. 


Robert Whitehead offers his torpedoes. 


Whitehead torpedoes in service with the Russian Navy. 


Organization of torpedo production in Russia. 


Zeroing in and handing over torpedoes to the fleet. 


Development of torpedo weapons in the Russian Navy. 


Literature and sources 


General list of illustrations 


On the night of January 14, 1878 ... 


On the night of January 14, 1878, the steamer “Grand Duke Constantine” under the command of S.O. Makarov 
approached Batum. A Turkish squadron was stationed in the roadstead. Silently they lowered the bottom of mine 
boats - "Sinop" and "Chesma". Armed with Whitehead torpedoes, they stealthily approached the escort ship Intibach. 
A short command sounded and the torpedoes fired almost simultaneously hit the target. There was a powerful 
explosion. “Then there was a strong crash from the breaking ship, dull screams ... of despair ... of the crew. The 
steamer lay down on the right side and quickly sank ... Loud cries of "hurray" from the crew of both boats informed 
the squadron of Gabart Pasha that his patrol steamer had been sunk from the explosion of mines. So SO Makarov 
reported on the results of the world's first successful torpedo attack. 


However, this was not the first attack by his boats. A month ago, on the same Batumi raid, Sinop and Chesma 
attacked the Turkish battleship Mahmudiye. Alas, the torpedoes then passed by. Either the strong fire of the Turks 
prevented, or there was no experience in aiming, but, having slipped past the battleship, the torpedoes jumped out 
onto the beach. 


Failure upset Makarov. After all, he had only four torpedoes and managed to get them with great difficulty. Fearing to 
lose "expensive mines without ... benefit" (torpedoes cost Russia more than 4,000 rubles each), the chief 
commander of the Black Sea Fleet, NA Arkas, refused to issue torpedoes to S.O. Makarov. He was able to get them 
only thanks to his exceptional perseverance. His telegram to St. Petersburg sounded almost pleading: "The Turks 
have booms, the boats cannot approach ... The chief commander does not give mines ... If you can give ... four or at 
least two mines, then please telegraph." Torpedoes were allocated to S.O. Makarov, and N.A. "Lieutenant Makarov 
and officers of the steamer" Grand Duke Constantine " completely unfamiliar with the complex mechanism of 
Whitehead mines ... ". Having received such coveted torpedoes in Nikolaev, Makarov carried out his daring attacks. 


And yet the path of Russian sailors to mastering torpedo weapons was not easy. 
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On the 1st and 4th pages of the cover - torpedoes of the Russian fleet: during the Russo-Japanese War (above) and the 1910 model (below) 


IF Aleksandrovsky - the creator of the first Russian torpedo. 


The first Russian torpedo was created by the remarkable Russian inventor, artist-photographer Ivan Fedorovich 
Aleksandrovsky. This talented Russian man, a great patriot, who left a bright mark on the development of the 
Russian fleet, had a difficult fate. 


Born I.F. Alexandrovsky in 1817 in the town of Mitava, Courland province. Already as a young man, he was 
distinguished by great curiosity, a penchant for invention and an outstanding ability to paint. After graduating from the 
Mitava technical school, Ivan Fedorovich moved to St. Petersburg, where he attended the Academy of Arts. Soon his 
work became popular. 


At this time, photography was developing rapidly in Europe, and the young painter enthusiastically took up a new 
business. Subtle artistic taste, deep scientific interest allow him to achieve great success in this art form. 
Aleksandrovsky's atelier turns into a highly profitable enterprise, and he even becomes a court photographer. 


I. F. Alexandrovsky (1817-1894) 


However, this extraordinary man did not live by bread alone. It was not photography or painting that was destined to 
determine his future fate. Ivan Fedorovich was irresistibly attracted to inventive activity and technology. His biggest 
invention was the first Russian submarine with a mechanical engine. Its construction was completed in 1865. The 
next year the boat was visited by Alexander II. "Extremely cleverly thought out," concluded the steam. A few days 
later, by the Imperial Order of the Naval Department, I.F. Aleksandrovsky was awarded the Order of Vladimir, 4th 
degree, and enlisted as a free mechanic with the rank of titular councilor with a uniform and an annual salary of 5,000 
rubles. From that day on, he devoted almost the entire rest of his life to the domestic fleet and, above all, to the 
creation of a submarine and its weapon - a torpedo. 


Initially, the inventor intended to arm the boat with two interconnected mines. After the release of their fastenings, 
they had to surface under the attacked ship, engulfing its hull from both sides. After that, the boat should have 
retreated to a safe distance and detonated the mines with the help of an electric current through the wire. Perfectly 
understanding the complexity of such an attack, Aleksandrovsky constantly thought about a weapon that would not 
require close proximity to the target. Such a weapon could only be an underwater self-propelled projectile. He was 
engaged in its development. “In 1865,” writes Aleksandrovsky, “I presented ... to Admiral NK Krabbe (manager of the 
Naval Ministry of the Author) a project of a self-propelled torpedo invented by me. Essence ... a torpedo is nothing 
more than a miniature copy of a submarine I invented. Just like in my submarine so my torpedo's main engine is 
compressed air, the same horizontal rudders for direction at the desired depth ... with the only difference that the 
submarine is controlled by people, and the self-propelled torpedo ... is an automatic mechanism. According to the 
presentation of my project of a self-propelled torpedo, NK Krabbe found it premature, because at that time my 
submarine was just under construction. " 


Aleksandrovsky's statement about his invention of the torpedo was made a year before the Englishman R. 
Whitehead made a similar statement in 1866. Did Ivan Fyodorovich know about his works? 


Most likely no. He not only announced his invention earlier, but also came to it completely independently. His path to 
the idea of a torpedo was consistent and logical: from a submarine with pneumatic energy for movement under water 
to the idea of its main weapon - a self-propelled mine with an engine running on compressed air. The first refusal did 
not discourage the inventor. Being fully occupied with testing the submarine, Aleksandrovsky understood that the 
main conversation about her weapons was ahead. Only after the boat was repeatedly successfully tested did he re- 
submit his torpedo design in 1868. In fairness, it must be said that by this time Russia already knew about 
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Whitehead's torpedoes. The first message about them was published in the January 1868 issue of Morskoy Sbornik. 
Ivan Fedorovich himself recalled, 


Torpedo I.F. Aleksandrovsky, made in 1875 


The decision on the second proposal of I.F.Aleksandrovsky was made by the leadership of the Naval Department in 
1869. It sounded like this: "In order not to hamper the performance of the author, the inventor is allowed to create a 
torpedo at his own expense with subsequent compensation." Being busy with a submarine, Aleksandrovsky was able 
to start making torpedoes only in 1873. "As a result of this, and also because of the extremely unsatisfactory 
mechanical means of the torpedo," he writes, "it could have been made no earlier than 1874." Torpedoes were made 
in one of the private locksmiths on Kazanskaya Street. All work was carried out by hand hired by Alexandrovsky 
artisans. By the beginning of 1874, they had produced two prototypes. 


What were the first Russian torpedoes? These were cigar-shaped projectiles with a somewhat blunted warhead. 
They were made of 3.2 mm thick sheet iron. One of the torpedoes had a diameter of 610 mm and a length of 5.82 m, 
the other 560 mm and 7.34 m, respectively. They weighed about 1100 kg. Compressed air was used as a "driving 


force" in the torpedoes. Its tank with a volume of 0.2 m 


3 
(length 2.4 m, diameter 330 mm) was located inside the 


body and was designed for a working pressure of 60 atm. To ensure the uniform stroke of the torpedo, the pressure 
with the help of the reducer was reduced to the working pressure - 5-10 atm. As an engine in the torpedoes, a single- 
cylinder double-acting machine with a direct transmission to the shaft was used. The stroke depth was adjusted 
using water ballast, the directional accuracy was ensured by a vertical stabilizer. 


Torpedo tests began in 1874. The first firing was carried out with incomplete compressed air pressure and they were 
carried out on the Eastern Kronstadt roadstead in the presence of Rear Admiral K.P. Pilkin. As I.F. Aleksandrovsky, 
"on this test, my torpedo three times in a row passed with great accuracy the distance assigned to it of 2500 feet, 
while constantly maintaining the six-foot depression defined for him ... Its initial speed at a distance of 1000 feet was 
8 knots, the final speed was 5 knots." After the first test shots, they switched to full pressure firing. They continued 
until the end of navigation. Tests have shown that the main disadvantage of the torpedo is its low speed. The 
maximum she was capable of was to provide 6-8 knots at a distance of 2-2.5 km. 


Thus confirming the fundamental capabilities of self-propelled mines, the tests of 1874 showed, as noted in the report 
on them, that “unsatisfactory technical performance made them unsuitable for practical use. The Aleksandrovsky 
mine was heavy, cumbersome and had a very mediocre move. " In terms of its characteristics, it was significantly 
inferior to the already well-known Whitehead torpedo. It was impossible not to reckon with this, and the Naval 
Ministry instructed Aleksandrovsky "to create a new improved self-propelled underwater mine." Its production is 
transferred to state-owned production - a locksmith's workshop in the New Admiralty. The completion date is set on 
March 15, 1875. 


Foreseeing the unreality of making a new torpedo before spring and at the same time trying to resume the 
interrupted tests with the beginning of navigation, Aleksandrovsky, with the assistance of Pilkin, will issue an order to 
the Kronstadt Steamship Plant for "minor corrections to the old mine." The firing carried out in 1875 made it possible 
not only to achieve an increase in speed to 10-12 knots, but also to check all the improvements intended for the new 
torpedo. The production of the latter in the New Admiralty dragged on and was completed only in late autumn. It was 
not possible to start testing it in 1875. 


How did the new Aleksandrovsky torpedo differ from its first samples? In appearance and design of the case - 
practically nothing. It had a caliber of 610 mm and a length of 6.1 m.As for its individual mechanisms and systems, 
their difference was reduced to two main changes: firstly, to the use of a more powerful two-cylinder engine and, 
secondly, to the replacement of the control device depth of travel with the help of water ballast on powered by 
hydrostats. The torpedo consisted of four components: a charging chamber, a bow hydrostatic apparatus 
compartment with its own horizontal rudders, an air reservoir compartment with a gearbox, and an aft compartment 
with an engine and a hydrostatic apparatus controlling the aft horizontal rudders. 


However, it was not necessary to shoot this torpedo even in 1876. Evaluating the previous tests as unpromising, the 
Ministry of the Navy began to pay more and more attention to R. Whitehead's offer to acquire his torpedoes made 
back in 1873. In early 1876, a Russian government commission left for his plant in Austria-Hungary. It included I.F. 
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Alexandrovsky. “When I saw Waitged's mine,” he writes, “it turned out that the mine device ... is based on the same 
principles as my torpedo, with the only difference that the mechanism of his mine is distinguished by a very careful 
finishing, which is not surprising because he has a special huge plant for this, while my self-propelled mine was 
made without any mechanical means by a simple locksmith in Kazanskaya Street. " It is impossible not to note the 
objectivity and impartiality of Ivan Fedorovich. 


Aleksandrovsky was very upset about the rejection of his torpedo for service with the Russian fleet. A great patriot, 
he stood up for the independent development of domestic science and technology: “I think it’s not superfluous to add 
that the torpedo I invented was made in our homeland with our own ... means ... which ... contributes to the 
development of mechanics in our country. We will not be forced to resort to the help of foreigners ... when our own 
compatriots are able to meet the real requirements. " 


Already after the acquisition of Whitehead torpedoes, Ivan Fedorovich made a number of improvements to his own. 
On trials in 1878, he achieves an increase in its speed to 18 knots - only two knots less than Whitehead's. 
Aleksandrovsky is persistently seeking comparative tests of two torpedoes - Whitehead and his own, made in the 
same dimensions. The commission created to consider this issue came to the conclusion that both torpedoes are 
based on the same principles, and the differences in them are not of a fundamental nature and recognized that 
comparative tests would be useful. 


However, the members of the commission understood another thing - the decision to arm the fleet with Whitehead 
torpedoes had been made. They were not only purchased abroad, but also put into production at domestic factories. 
It did not seem reasonable to change this decision at that time. The requested experiments were denied to the 
inventor. In 1880, Aleksandrovsky practically retired from work on improving his torpedo, and two years later he was 
completely dismissed from service. 


Experiencing an acute need for money, the bankrupt inventor who completely abandoned photography, repeatedly 
turned to the Naval Ministry with a request to pay him the amount that, according to his calculations, was owed to 
him. But all the petitions remained "without consequences" ... Ivan Fedorovich Aleksandrovsky fell seriously ill and 
was placed in one of the St. Petersburg hospitals for the poor. In 1894, at the age of 77, he died. 


Mine ship "Explosion" 


Robert Whitehead offers his torpedoes. 


R. Whitehead (1823-1905) 
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Abroad, torpedo weapons first appeared in the Austrian navy. Being a continental state, the Austro-Hungarian 
Empire at the same time possessed almost the entire eastern coast of the Adriatic. Its protection was essentially the 
main concern of the naval command. It is not surprising that in the middle of the 19th century, one of the Austrian 
officers, whose name remained unknown, expressed the idea of creating a propeller driven ship, controlled from the 
shore. The defeat of the enemy was supposed to be carried out with a pyroxylin charge placed in the bow of the ship. 


After the death of the unknown author, the invention fell to the captain of the Austrian fleet M. Luppis. The idea of a 
projectile ship captivated the ambitious officer so much that by 1860 he had already built a working model. It was set 
in motion by a clockwork mechanism, and controlled with the help of long steering cables. However, Luppis's tests 
were going badly: the model stubbornly disobeyed its owner. The officer clearly lacked technical knowledge. Things 
got better only in 1864, when he met the Englishman Robert Whitehead and he was actively involved in the creation 
of new weapons. 


I must say that by this time Whitehead had achieved a lot. He was born in 1823 in England in Lancashire. From 
childhood, the young man was attracted to technology, and after graduation he left for Manchester, where he entered 
to study at a mechanical institute and at the same time work at a factory. Six years of knowledge of science and 
industry - such is the school of young Whitehead. Upon completion of his studies, he leaves for France, where he 
works as a draftsman in Marseille, then works in Milan at a silk-spinning factory. Here he showed himself to be a 
talented engineer, and he was invited to Trieste as the chief designer of one of the factories. A year later, he is 
already the director of another plant that produces steam engines for the Austrian fleet. Finally, in 1858, Whitehead 
became the owner of his own small mechanical plant in the port city of Fium (now Rijeka). With the connection of the 
Englishman to the idea of Luppis, the direction of work changes dramatically. Whitehead understands perfectly well: 
if the ship-projectile is freed from the cables, provided with automatic control and, most importantly, removed from the 
surface under the water, then you will get a weapon that is extremely necessary in war at sea, especially for the 
destruction of battleships. So Luppis's idea was transformed into the idea of an underwater self-propelled projectile. 


Two years of hard work passed and in 1866 the first "fish-shaped torpedo" of Luppis-Whitehead, made of sheet iron, 
appeared. The engine was a piston engine running on "thickened air". The main and most original part of the torpedo 
was a device that ensured its stable movement at a given depth. Its essence was that the horizontal rudders were 
controlled using a special pneumatic machine powered by a mechanism that successfully combined a hydrostatic 
apparatus that responds to the depth of the torpedo and a pendulum that is sensitive to its trim. For many years this 
device will be called the "Whitehead secret" throughout the world. 


Overall, the designer was pleased. The "fish-shaped torpedo" is no longer Luppis's extravagant idea, but a very real 
weapon. Only one question remained unresolved: what size of charge should the torpedo carry? To solve this 
problem, a special compartment was built, which by its design was "a segment of the Austrian armored frigate." At a 
depth of about three meters, a charge of 20 kg of pyroxylin was brought to the compartment, placed in an "iron shell 
shaped like a Whitehead mine." An explosion made with an electric igniter made a hole in the compartment with an 


area of about 9 m 


2 
. Despite the enormous destruction, Whitehead increases the charge to 27 kg. Now he is sure 


that the torpedo will hit the ships of the "most powerful design." 


R. Whitehead's torpedo, manufactured in 1868 
R. Whitehead's torpedo, adopted in 1876. for service 


with the Russian fleet 


Naturally, Whitehead first proposed his invention to the Austrian fleet, where in 1868 a special commission was 
created to test torpedoes. The designer presented to her attention two torpedoes, a "normal" - caliber 406 mm, 
length 4.28 m, weight 249 kg, charge 27 kg, intended as a combat model, and "small" - caliber 356 mm, length 3.78 
m, weight 158 kg, charge 13 kg, manufactured mainly for experimental purposes. Both were cigar-shaped with a 
large sharpened head and tail. To increase the directional accuracy, the torpedoes had two vertical stabilizers - an 
upper and a lower one. 


The shooting was carried out near Fiume from a specially converted gunboat. A torpedo tube designed and 
manufactured at the Whitehead plant was installed in its bow. Despite the seeming primitiveness, he already then 
had almost all the main devices inherent in modern devices: front and back covers, drives for their opening, trigger 
hook, etc. The shot was carried out with compressed air, the reservoir of which was connected to the breech of the 
device by a pipeline. 


A small yacht was used as a target. A sixty-meter net was stretched along its side at some distance, covering the 
depth from 2 to 7 m. According to the decision of the commission, hitting the part of the net that was directly under 
the yacht was considered “for the best action”. It was marked with special marks and had a length of 7 m and a depth 
of 1 m. Shooting was carried out from a distance of 600-700 m, mainly from anchor and at a stationary target. Tests 
of "small" torpedoes began with a failure: the first one immediately sank after the shot. Her searches were 
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unsuccessful, and fishermen found her only a year later. Of the 54 torpedoes fired, only eight hit the net. Sixteen had 
deviations in depth, the remaining 30 either completely passed away from the network, or sank. The average torpedo 
speed was 5.7 knots. The second round of firing was carried out three weeks later. Thanks to the introduction of 
some improvements to the torpedoes, the deviations were significantly reduced. Almost half of the torpedoes hit the 
net and got stuck in its cells. Even better results were obtained when firing "normal" torpedoes: their deviations in 
depth did not exceed ± 0.6 m. In general, according to the test results, the commission unanimously supported the 
adoption of torpedoes by the Austrian fleet. 


So Whitehead's invention got its recognition. Now he was faced with the question of how to sell it at a higher price. 
The first proposal to the Austrian government sounded like this: - "for a torpedo and the right to full and sole 
possession of its secret - 50 thousand pounds sterling." At that time it was a huge amount, but the rate of the 
Russian State Bank was more than 350 thousand rubles. The Austrian government did not agree with the price set, 
but the desire to get a fundamentally new, unprecedented weapon won, and after short negotiations, the torpedo was 
nevertheless acquired, but only for 20 thousand pounds. At the same time, Whitehead was given the right to freely 
sell his invention to other countries. 


Whitehead used this right immediately. Already in 1869, Fiume was visited by two plenipotentiary commissions - from 
the United States government and from the British Admiralty. This time torpedoes were demonstrated at a specially 
equipped training ground. They were fired from a stationary starting grate by self-exit or from a boat equipped with 
the same device. Shooting was conducted towards the coast from a position 200 m away from it. To accurately 
measure the speed of the torpedo along the entire firing line, cork floats were placed at an interval of 6 m. The 
accuracy of the course in depth was assessed using vertically placed light nets, the cells of which were tightened 
with a thin cloth. Observation of the torpedo was carried out either from a boat accompanying it at a distance of 5-6 
m, or from a landing stage specially built for this purpose, located 30-40 m from the firing line. The depth of the 
passage was set from 1.5 to 3 m, therefore, as the observers noted, "due to the purity and transparency of the water 
from the dam where the spectators were, it was possible to follow the movement of the torpedo, which seemed to be 
a huge fish, the path of which was indicated by bubbles." 


Both commissions recognized the torpedoes as "quite acceptable for military affairs." However, the Americans, 
counting on the success of their own inventors, refused to purchase torpedoes. The British Admiralty immediately 
offered Whitehead £ 2,000 for the right to test the new weapon directly in England. Such tests, with the participation 
of Whitehead himself, took place in 1870. For their implementation, the Admiralty allocated a paddle steamer, on 
which, under the supervision of the inventor, three torpedo tubes were installed: underwater, surface and launching 
outboard lattice. Both torpedoes - "normal" and "small" were subject to testing. A total of 101 shots were fired, 
including 75 from an underwater vehicle, 17 from a surface vehicle and 9 from a launching grid. and at a range of 
600 m - 7.8 knots. The accuracy of the torpedo was such that when firing from the traverse, the torpedoes hit the 
target from a distance of no more than 400 m, while firing at the bow and stern - from a distance of no more than 200 
m. 


The culmination of the test was the firing of two combat torpedoes. The task of the first shot was to "sink the block 
ship that served as a coal depot to the bottom." The hull was anchored at such a depth that, as required by the test 
program, "by drying in low water, one could inspect its underwater part and judge the amount of damage inflicted." 
They fired from a distance of 130-150 m, and an explosion followed 25-30 seconds later. The observers noted that 
“the torpedo hit the stern from the starboard side. The stern immediately sank into the water. Following that, the nose 
dropped too. " After inspecting the target vessel in low water, it turned out that the hole from the explosion has an 


area of about 22 m 


2 
... Although the hulk ship was an old wooden vessel, the magnitude of the damage received 


showed "the terrible destructive power of underwater mines." 


The second shot was fired at the submerged blockade. A net with 10x10 cm cells was placed 5 meters away from it. 
The torpedo released "exploded without any harm to the vessel." Tests have shown that the anti-torpedo network, 
"this simple method of protection against unseen enemies, terrible for any ship, is the most effective." 


Despite the revealed possibility of relatively simple protection against torpedoes, the British Admiralty highly 
appreciated their combat properties. The new weapon was recognized as the "mistress of the seas". A contract was 
signed between Whitehead and the British government, according to which England for 15 thousand pounds sterling 
acquired the "secret" of the inventor and the right to independently produce torpedoes. Following Britain, 
Whitehead's trading partner was France, which in 1872 acquired a batch of torpedoes for £ 8,000. A year later, Italy 
and Germany followed suit. 
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Torpedo tube for testing torpedoes R. Whitehead 
Three-cylinder torpedo engine model 1876 with a "star" 


arrangement of cylinders 


Continuously improving his production, Whitehead constantly modernized new weapons. Fulfilling an order from 
Germany, he created an almost new torpedo, which in fact became his first model, which was widely used throughout 
the world. This 381 mm self-propelled projectile had a length of 5.72 m and weighed about 350 kg. It was this that 
Whitehead proposed to Russia in 1873, and three years later it became the sixth state to adopt torpedoes of its 
design into service with its fleet. 


By the mid-1880s, nearly all of the European maritime powers had become Whitehead's regular customers. Already 
in 1879, orders for the manufacture of torpedoes exceeded 1000 pieces. Following Europe, Whitehead's products 
were purchased by Mexico, China, Japan, Paraguay, Chile and other countries. The demand for torpedo weapons 
grew steadily, and the Fiuma plant became the largest torpedo-building company in the world. 


Robert Whitehead was not mistaken in "betting" on the idea of M. Luppis. Torpedoes really turned out to be not only 
a promising naval weapon, but also a highly profitable product. 


Connection diagram of a hydrostatic apparatus with a 


pendulum and horizontal rudders ("Whitehead's 


Secret") 


Torpedo I. F. Aleksandrovsky. Caliber 610mm. length 


6100mm, weight 1100kg. 


Torpedo R. Whitehead. Caliber 380mm, length 


5700mm, weight 360kg 


Whitehead torpedoes in service with the Russian Navy. 


The Russian naval command had to decide the question of arming the fleet with torpedoes in a difficult situation. 
Another warrior with Turkey was brewing. This time the combat operations of the Russian fleet were to begin in 
extremely unfavorable conditions. After the end of the Crimean War, Russia almost completely lost the Black Sea 
Fleet, which, according to the terms of the Paris Peace Treaty, consisted of only a few small ships. It began to revive 
only in 1871. The strong armored fleet of Turkey dominated the Black Sea, and perhaps Russian sailors could 
oppose it with underwater weapons. This was confirmed by the experience of the successful use of "infernal 
machines" in the Crimean War. 
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A. I. Shestakov (1820-1888) 


But mines were defensive weapons and could not be used to deliver surprise attacks on Turkish ships. The Russian 
fleet was planning to conduct active hostilities in the Black Sea. Only the torpedoes that had already become widely 
known by that time could provide them in full. In this regard, the question of adopting torpedo weapons in the 
domestic fleet has become very acute. At first, all hopes were pinned on the Aleksandrovsky torpedo, but its 
protracted tests and unpromising results more and more forced one to think about R. Whitehead's underwater 
projectile. In addition, he made an offer to sell his secret to Russia for 15 thousand pounds sterling back in 1873. 


It cannot be said that in the choice between the invention of Aleksandrovsky and Whitehead, there was complete 
unity of views in the Naval Ministry. 


The points of view and arguments in favor of this or that were the most opposite. Whitehead's supporters focused 
their attention on the fact that the Aleksandrovsky torpedo had not been sufficiently developed, that its mass- 
dimensional characteristics were two to three times worse, and the speed was almost half that of the torpedo of the 
Fiium manufacturer. One of the staunch supporters of the early adoption of the Whitehead torpedo was Rear Admiral 
K.P. Pilkin, who had already become the head of the mine unit in the fleet. He wrote: “Taking into account that self- 
propelled mines have already been introduced in almost all fleets, that, judging by the present results, there is no 
reason to count on the success of the Alexandrovsky torpedo ... that Whitehead ... has significantly reduced the price 
for his secret, I I find that acquiring a secret from Mr. Whitehead is becoming an imperative. " 


Whitehead torpedoes in service with the Russian Navy. 


However, there were also convinced supporters of the domestic version of the torpedo. The most influential of these 
was Admiral N.K. Krabbe, head of the Ministry of the Navy. During a discussion at one of the meetings of this issue, 
he formulated his position: “Gentlemen! I have been running the Naval Ministry for 15 years, I have always tried to 
support Russian labor and Russian inventions ... please note ... that Aleksandrovsky does not have any mechanical 
means at his disposal ... set up a special mechanical workshop for the manufacture of a torpedo and I am ... sure 
that Aleksandrovsky will build a torpedo no worse than Waithead. " 


Unfortunately, in 1875, Krabbe fell seriously ill and retired. His successor was S.S.Lesovsky, who not only did not 
share such a categorical position of his predecessor, but was more inclined to focus on R. Whitehead. To a certain 
extent, the position of the new head of the Marine Ministry can be understood. The war with Turkey was becoming 
more and more real, and the issue of arming the fleet with torpedoes was urgently required. Nevertheless, Lesovsky 
did not make a decision alone. On October 13, 1875, he created a special "Committee on the acquisition of 
Waitged's self-propelled mines and their application to the ships of the fleet." It consisted of Vice Admirals 
G.I.Butakov, A.A. Popov, V.F. Taube, Rear Admirals K.P. Pilkin, I.A. F. Petrushevsky, F.V. Pestich and Lieutenant 
Commanders V.P. 
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Shot from a destroyer deck torpedo tube 
Preparing to shoot 


I.F. Alexandrovsky. S. S. Lesovskiy chaired the meeting. In his brief speech, he pointed out that “the project of a self- 
propelled mine of the court councilor Aleksandrovsky, which is being developed in our country, has not yet reached 
the perfection of Waitged’s mine, but in the experiments carried out on August 23 of this year in his presence, 
Aleksandrovsky’s mine ran three times a distance of one cable at a speed of 8 1/2 knots, and twice deviated 
somewhat to the left of the target, but the third time covered this distance in a completely straight line without any 
sideways deviation. " The chair then asked each committee member to answer a single question: "Should we now 
acquire the secret of Whitged's mine to be applied to action from the ships of the fleet?" The members of the 
committee were almost unanimous in their opinions. All, except for AA Popov and VF Pestich, believed that “there is 
no need to wait for the results of the improvement of the Aleksandrovsky mine,” it is urgent to acquire “the secret and 
mines of Vaitged”. A.A. Popov's point of view was diametrically opposite. He believed that "on the eve of the 
independent solution of this issue by Aleksandrovsky ... it is even insulting for Russian pride to turn to Vaitged." V.F. 
also agreed with him. Pestich. However, their opinions were in the minority and could not change the general 
decision of the committee. It read: "Now to acquire from Whiteged the secret of his invention and order fifty mines of 
the last sample to be applied to action from the ships of the fleet." that “one should not expect further results of the 
improvement of the Aleksandrovsky mines”, it is urgently necessary to acquire “the secret and mines of Vaitged”. 
A.A. Popov's point of view was diametrically opposite. He believed that "on the eve of the independent solution of this 
issue by Aleksandrovsky ... it is even insulting for Russian pride to turn to Vaitged." V.F. also agreed with him. 
Pestich. However, their opinions were in the minority and could not change the general decision of the committee. It 
read: "Now to acquire from Whiteged the secret of his invention and order fifty mines of the last sample to be applied 
to action from the ships of the fleet." that “one should not expect further results of the improvement of the 
Aleksandrovsky mines”, it is urgently necessary to acquire “the secret and mines of Vaitged”. A.A. Popov's point of 
view was diametrically opposite. He believed that "on the eve of the independent solution of this issue by 
Aleksandrovsky ... it is even insulting for Russian pride to turn to Vaitged." V.F. also agreed with him. Pestich. 
However, their opinions were in the minority and could not change the general decision of the committee. It read: 
"Now to acquire from Whiteged the secret of his invention and order fifty mines of the last sample to be applied to 
action from the ships of the fleet." that "on the eve of the independent solution of this question by Aleksandrovsky ... 
it is even insulting for Russian pride to turn to Vaitged." V.F. also agreed with him. Pestich. However, their opinions 
were in the minority and could not change the general decision of the committee. It read: "Now to acquire from 
Whiteged the secret of his invention and order fifty mines of the last sample to be applied to action from the ships of 
the fleet." that "on the eve of the independent solution of this question by Aleksandrovsky ... it is even insulting for 
Russian pride to turn to Vaitged." V.F. also agreed with him. Pestich. However, their opinions were in the minority and 
could not change the general decision of the committee. It read: "Now to acquire from Whiteged the secret of his 
invention and order fifty mines of the last sample to be applied to action from the ships of the fleet." 


The first practical step to implement this decision was taken already in November 1875. The Mine Commission, 
chaired by K.P. Pilkin, urgently developed a draft contract with Whitehead. Its main provisions were as follows: 


“I. 1. G. Whitehead sells to the Russian government the secret of the device of the automatic fish-shaped mine 
invented by him and concedes to the Russian government the right to use his invention ... 


2. The Russian government, acquiring the secret of the Whitehead mine, pays him 9,000 pounds ... 


II. G. Whitehead undertakes to deliver to the Russian government 100 underwater fish-shaped mines of his, 
Whitehead, system with all ... the latest improvements ... 


Each mine must meet the following conditions: 


1. A mine, when fully loaded, must travel 600 English feet at a speed of ... 20 to 22 knots ... while traveling 2500 
English feet, the mine speed should not be less than 16-18 knots ... but at a distance 6,200 imperial feet ... should 
not be less than 12-14 knots ... 
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2. The mine must have in its front end: a) a special room for 100 pounds of charge ... and b) a device for automatic 
ignition of the charge when the mine hits the object being hit, which at the same time must be completely safe, both 
when the mine is launched, so and during her movement. 


3. The length of the mine should not exceed 20 English feet ... the width with the side wings is 17-18 English inches 
... The weight of the mine with 100 pounds of charge included, but with an empty air tank is 360-400 kilograms ... 


4. The air reservoir must be of such a density that it can withstand a pressure of 105 atmospheres ... without the 
slightest change in its shape. 


5. When passing a distance of 600 English feet, the deviation of a mine from a target should not be more than 1 
English foot in a vertical line and 10 English feet to the side, when passing a distance of 2500 English feet - 24 feet to 
the side, and when passing a distance of 6200 English feet foot - 45 feet to the side, deviating in both the latter cases 
no more than 1 foot along the vertical line. 


6. An air tank equipped with a pressure of 70 atmospheres should not lose more than 4 atmospheres of pressure in a 
4-hour period. 


III. Each mine is priced at £ 400 ... 


IV. All ordered 100 mines must be manufactured and handed over within two years from the date of order. " 


At the end of January 1876, the draft contract was approved by Emperor Alexander II, and a week later a Russian 
government commission left for Fium. Its head was entrusted to the Naval Agent (Naval Attaché) in Austria, Rear 
Admiral A.I. Shestakov. The commission included seven people, including K.P. Pilkin, I.F.Aleksandrovsky and V.V. 
Maksimov. In the modern language of the corps of mechanical engineers, Lieutenant V.V.Maksimov was the first 
military representative of the fleet, who oversaw the creation of the Aleksandrovsky torpedo at the New Admiralty in 
1875. According to the correspondence with St. Petersburg, according to the minutes of the commission meeting, as 
well as according to the remaining versions of the contract with numerous notes and corrections, the negotiations in 
Fiume were tense. However, both sides were interested in their positive outcome, and on March 11, 1876, the 
contract between the Russian government, represented by Rear Admiral A.I.Shestakov, and the Fiume torpedo plant, 
represented by its owner and chief designer R. Whitehead, were signed. For 9,000 pounds, Russia acquired the 
"Whitehead secret" and the right to use it "at its own discretion, without any restriction, with only one condition to 
keep the invention secret from other governments that had not yet bought it." 


R. Whitehead undertook to “prepare a hundred self-propelled mines for the Russian government with the use of all ... 
improvements that will be recognized ... useful, to hand over the mines to the agents of the Russian government in 
the following terms: two mines - by March 31, 1876 ., two mines - by May 1, 1876, sixteen minutes - by September 1, 
1876, thirty minutes - by January 1, 1877, twenty-five minutes - by May 1, 1877, and twenty-five - minutes by 1 
January 1878 ". 


R. Whitehead fulfilled his obligations exactly on time. The first two torpedoes were handed over to the Russian 
representatives in Fiume 20 days after the contract was signed. Both of them were not only carefully weighed, 
measured and tested, but also were zeroed in at the plant's range. The sighting technology was not complicated, 
witnesses noted: “at the pier from which mines are launched, they notice the moment the mine leaves the chimney 
by the stopwatch and then watch when the signalman put on the raft lowers the flag at the moment the mine passes 
under the raft”. 


After delivery, each torpedo was packed in a way that "completely guarantees it against damage on the way" and 
delivered to a railway station or to a ship specified by the commission. Further transportation, as the contract said, 
was carried out "at the expense and fear of the Russian government, but the manufacturer remained responsible for 
damage along the way resulting from bad packaging." 


What was Whitehead's torpedo, which was adopted by the Russian Navy? Its design consisted of nine components: 
1) a striker, providing an explosion of an explosive charge (HE); 2) a combat charging compartment with 25 kg of 


pyroxylin; 3) hydrostatic department with hydrostatic apparatus; 4) an air tank with a capacity of 0.25 m 


3 
with 


compressed air pressure 70 atm; 5) an engine room with a three-cylinder engine with cylinders vertically arranged 
star-like at an angle of 120 °, with an air reducer, an inlet and a locking valve, as well as a steering gear operated 
from a hydrostatic apparatus and controlling horizontal rudders; 6) aft compartment with the main shaft passing 
through it; 7) separation of transmission gears with a gearbox, which ensures the transmission of engine operation to 
two screws rotating in opposite directions; 8) a tail section with horizontal and vertical feathers; 9) a steering part with 
horizontal rudders and two two-blade propellers. The components of the torpedo, carefully fitted to each other, were 
interconnected by screws. 
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Torpedo sample 1876. Tail section 
Torpedo sample 1876. Drummer 


Organization of torpedo production in Russia. 


Almost simultaneously with the signing of the contract in Fiume “torpedo workshops are urgently created for the 
manufacture, assembly, sample and storage of Waitged's mines in Kronstadt and Nikolaev. Establishing the 
production of torpedoes in naval conditions was not so easy. Suffice it to say that only in the cooperation of the 
Kronstadt workshop, about a dozen domestic and foreign factories had to be involved as contractors, including such 
as the Nevsky shipbuilding and mechanical plant, the Steamship plant in Kronstadt, the Vienna metalworking plant of 
the Neiburg-Mariazel society, the R. Whitehead plant in Fiume, etc. 


By the summer of 1878, the torpedo workshops were already functioning, and on June 31, Alexander II visited 
Kronstadt. In addition to her inspection and acquaintance with parts of Whitehead's mines, the visit plan included 
"firing torpedoes from three boats in the Military Harbor - each boat launching mines one after the other in 20 
seconds" and a demonstration of the use of a bono-net barrage to protect ships from torpedoes. Although the visit 
was in the nature of a royal review, it nevertheless demonstrated a fairly high degree of mastery of torpedoes by the 
miners of the Baltic. By that time, a war was already going on in the Black Sea, and the readiness for the use of 
torpedo weapons was tested not at the royal inspections, but in the dashing attacks of the mine boats of S.O. 
Makarov. 


The first Russian-made Whitehead torpedo was manufactured in the Kronstadt workshop in the fall of 1878. As KP 
Pilkin reported to the head of the Naval Ministry, “On September 30, the first Whitehead mine made in Russia was 
tested on the Eastern Kronstadt roadstead ... The experiments were quite successful. The mine went from 9 to 22 
knots for 600 feet of distance, hit the target and kept perfectly at the desired depth. " Tests showed that the torpedo 
"was not inferior in anything to those made at the Whitehead plant," but cost one and a half times cheaper. 
Considering that "not a single country that bought Whitehead's secret, not even England, was able ... to make a mine 
of the same dignity as the manufacturer himself," the manufacture of mines ", Pilkin petitioned for the encouragement 
of" gentlemen officers, 


In total, by the end of 1878, 20 torpedoes were already in production in the Kronstadt workshop, and their production 
was being adjusted in Nikolaev. However, no matter how well the production was organized in the naval workshops, 
their capabilities remained extremely limited. The workshops could not meet the rapidly growing needs of the fleet. 
Torpedoes had to be ordered again from the Fiuma plant. In March 1878, Whitehead was awarded a "second order" 
contract. It provided for the delivery of another 150 torpedoes to Russia: 90 by 1878 and 60 by 1879. However, the 
fleet could not be almost completely dependent on the supply of weapons from abroad. The Naval Ministry was faced 
with the question of organizing the production of torpedoes at domestic factories. 


The first steps in this direction were followed in 1882. At the direction of the leadership of the Naval Ministry, K.P. 
Pilkin organized a competition for future torpedo manufacturers. It was attended by the Society of Franco-Russian 
Plants, the company of the St. Petersburg Metal Plant and the Machine-Building Iron Foundry and Boiler Plant of 
G.A. Lessner. The prices requested by the enterprises, as well as by the Tula petty bourgeois Fomin, who studied 
Whitehead's mines in Fiume and who served at that time in the torpedo workshop with the rank of "free mechanic", 
turned out to be the following: the company of the Metal Plant - 5200 rubles. without a hydrostatic apparatus, Franco- 
Russian society - 4500 rubles. per mine, Lessner - 3500 without a hydrostatic apparatus and 3750 with an apparatus, 
Fomin - 4000 rubles. the first 50 minutes and 4800 rubles. subsequent. Pilkin's conclusion sounded quite definite: "I 
would consider giving the order to the Lessner plant, as it announced a lower price and is ready to start work almost 
immediately." Lessner's organizational proposals were not aroused by the head of the mine section in the Navy: “1) I 
undertake to manufacture steel mines, as well as their detailed parts, from good material in accordance with the 
drawings and samples presented to me in a separate room. 2) The maritime department has the right to send people 
to my plant to observe the work. 3) To test the operation of mechanisms, I undertake to build a pool in which mines 
filled with air are embedded and can be activated. 4) For the acceptance of mines at the plant, a commission 
consisting of specialists is appointed by the head of the mine section, whose duties include checking the 
manufacture of mines and making a sample. 5) It is also desirable for me to take over the manufacture and assembly 
of the secret chamber, since I intend to build a separate room for the manufacture of mines, if the Maritime 
Department generally gives me orders for the manufacture of mines. 6) When testing mines at my plant, the 
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commission should be authorized to issue me an act for acceptance of a mine and pay money upon submission of 
the act. " 


KP Pilkin's proposal was approved, and the Lessner plant was instructed to produce 150 torpedoes within five years. 
However, the Naval Ministry believed that in addition to the Lessner plant, "the manufacture of self-propelled mines 
of the Whitehead system" should also be entrusted to the Obukhov plant, which was part of the Naval Department. 
The management of the enterprise was offered to urgently "enter into the nearest agreement with the head of the 
mine unit in the fleet on all the details of the aforementioned case." Exactly one month later, the chairman of the 
board of the plant reported that the enterprise was ready “now to start manufacturing Whitehead mines, but at the 
same time it is necessary to inform the plant without delay the detailed drawings of the mines indicated and, if 
possible, deliver one mine to the plant for a sample so that the plant could disassemble it. " The first test torpedo was 
manufactured by the Obukhovites in 1884. 


The beginning of the production of torpedoes at domestic factories was laid. In total, from 1884 to 1889, 442 
torpedoes were manufactured in Russia - 208 at the Obukhov plant, 176 at the Lessner plant, 30 at the Nikolaev and 
28 at the Kronstadt workshops. Steel air tanks for them were made at the Obukhov plant in order to "have complete 
confidence in their strength." By the end of the 19th century, annual orders at domestic factories reached 160-200 
torpedoes. 


Zeroing in and handing over torpedoes to the fleet. 


From the first days of the existence of the new weapon, their sighting has become an obligatory stage in the 
manufacture and delivery of torpedoes to the fleet. It consisted in checking the compliance of the actual data with the 
calculated parameters: speed and range, accuracy of movement at a given depth and in a given direction. Zeroing 
was preserved at the later stages of the development of torpedo weapons, when the quality of torpedo manufacturing 
reached a fairly high level. As for the first decades of their existence, in those years, zeroing not only ensured the 
detection of defects in each torpedo, but also contributed to the search for new technical solutions that significantly 
increased the tactical and technical characteristics of the weapon. Of course, this required high costs and significant 
efforts of the personnel of the sighting stations. For example, in 1887, when zeroing in torpedoes of the 1886 model 
produced by the Lessner plant, more than 50 shots were fired with each torpedo. On average, from 1884 to 1894, 
when zeroing in one torpedo, from 10 to 25 shots were fired. In this case, the maximum number of shots fell on, as a 
rule, new and modernized samples. Initially, zeroing was carried out by ships of training mine detachments. Such 
units were created in the Baltic and Black Sea fleets in the early 1870s. Their functions included testing new samples 
of mine and torpedo weapons and training personnel in handling them. The detachments included ships of various 
classes. So, in 1882, the mine detachment of the Baltic Fleet consisted of a tower frigate "Admiral Lazarev", two 
clippers "Pearls" and "Izumrud", an armored turret boat "Enchantress", destroyer "Explosion" and four torpedo boats. 
Their torpedo armament was also quite varied: a mine gun (surface torpedo tube) on a frigate, an underwater 
torpedo tube and two mine guns on the Pearl, two mine guns on the Izumrud, one bow device each on the destroyer 
(underwater) and minion boats ( surface). The presence of compressors on a number of ships made it possible not 
only to repeatedly use each torpedo, but also created conditions for firing in areas remote from Kronstadt. 


Assembling the torpedo. 


Loading the torpedo tube. 


Preparing a torpedo tube for a shot 


Shot from the onboard torpedo tube. 


Raising the torpedo after firing. 


Before loading into the latchport 


To zero in on each campaign, one of the ships was allocated from the detachment, as a rule, a torpedo boat or a 
torpedo boat. He was given a block ship, on which torpedoes were stored and prepared for action. All torpedoes 
received from the Obukhovsky and Lessner factories, as well as torpedoes manufactured and repaired by the 
Kronstadt workshop, were subjected to zeroing. 
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Until the end of 1881 in the Baltic, all practice firing was carried out on the Eastern Kronstadt roadstead in the 
direction of Fox Nose. However, they were constantly hindered by passing ships and boats and boats scurrying along 
the roadstead, so in 1882 they chose a new place - the Bjerksky roadstead in the Vyborg Bay. In the same place, in 
the bay near the Koivisto pick (now the town of Primorsk), a new place was identified for targeting torpedoes. For the 
first time, the "Samopal" mineship performed the sighting here. In 45 working days, 188 shots were fired from it, 
including 149 on the move and 39 on the foot. In total, during the campaign of 1882, the ships of the Training Mine 
Detachment fired 600 torpedoes with torpedoes. Another 96 shots were fired by destroyers assigned to the 
detachment. 


Over the next three years, the organization of torpedo targeting in the Baltic Fleet did not change. It was carried out 
by one of the torpedo boats, the commander of which was appointed for the current campaign by the head of the 
sighting station. In 1883, a specially equipped block ship "Ladoga" was included in the station. Now torpedoes here 
could not only be stored and prepared for firing, but also undergo simple repairs. 


Sighting station on the Kopanskoe lake 


Zeroing was carried out in the same way on the Black Sea. The training mine detachment in 1883 included the 
cruiser "Memory of Mercury" and five torpedo boats. Zeroing was carried out in the Sevastopol Bay, while training 
torpedo firing by the ships of the detachment was carried out in the Feodosia roadstead and in the Dnieper estuary 
near Ochakov. In total, 698 shots were fired at the Black Sea detachment in 1883, including 182 sighting shots. 


The annual formation of sighting stations at the expense of the staff of training teams not only led to a turnover of 
personnel, which reduced their professional level, but also created difficulties in the implementation of campaign 
plans. In this regard, the command of the detachments and specialists - mine officers - repeatedly raised the issue of 
creating permanent sighting stations. 


This issue became especially acute in the mid-1880s, when the production of torpedoes at domestic factories 
increased sharply. “We cannot do the necessary tests with mines and choose the final type without a well-established 
station for zeroing in mines. Without such a station, we cannot know our mines, and it is impossible to operate with 
unknown weapons, ”one of the mine officers wrote in his report. 


The progress of torpedo weapons also made increased demands on their refinement, and on June 12, 1885, by 
order of the Naval Ministry, the first "permanent station for testing and shooting mines" was created in the Kronstadt 
military harbor in the Russian fleet. It is located in a building that was specially built on the northern wall of the 
Military Harbor. Part of it hung over the water and rested on cast-iron piles driven into the bottom of the harbor. The 
structure had an open opening, which housed two torpedo tubes - for underwater and surface firing, as well as a 
grate for launching torpedoes by self-exiting. The rest of the coastal part of the building was intended for the 
preparation of torpedoes. 


The firing line ran along the harbor wall. Initially, it was simply fenced off with buoys, but boats and boats scurrying 
around the harbor paid little attention to them. Therefore, soon they had to be replaced by booms with a metal net. 
Across the line of fire, at a distance of 600, 1200 and 1800 feet (183, 366 and 549 m), shields were installed with 
light nets stretched over them. Near the shields on the rafts were sailors - "mahal", the moment of passage of the 
torpedo, they marked the signal of the flag. These signals were used to calculate the speed of the torpedo. The 
accuracy of the movement was assessed by the holes made in the nets. 


The Kronstadt sighting station began operating on June 5, 1886. Until the end of navigation, 34 torpedoes passed 
through it, 15 of which were accepted by the fleet. For this, 530 shots had to be fired. Zeroing torpedoes at a 
specially equipped station significantly increased the quality of their acceptance. As its first chief lieutenant AP 
Yenakhovich noted, such shortcomings of torpedoes that he could never detect when firing from a mineship, "having 
made 500 shots in two campaigns" began to emerge. 


In 1887, zeroing at the station was already in full swing. Under an agreement with the plant, for each torpedo, the 
manufacturer deducted a part of its cost to the treasury. In case of non-compliance with the contractual conditions, 
the torpedo could immediately be returned to the factory. However, as a rule, they were in no hurry to do this. Experts 
from the station with great persistence sought to bring each targeted torpedo to a state that allowed its acceptance. 
For example, when the torpedo was deflected in depth or direction, it was carefully weighed in a special bath, its 
buoyancy, roll, trim were measured, the steering gears were adjusted, the rudder shifting angles were selected, etc. 
For a long time, only a hydrostat with a pendulum mechanism remained intact the name "Whitehead's Secret" from 
the Fiume plant. They approached the torpedoes more rigidly, not meeting the speed requirements. They were 
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usually returned to the factory after five or seven missed rounds. In total, 79 torpedoes passed through the station in 
1887, 51 of which were accepted by the fleet. Of the total number of shots fired during the year - 1906 - the latter 
accounted for 1288. 


Overpass to the sighting station 
Interior view of the sighting station 


In Sevastopol, the first permanent sighting station began functioning in 1887. It was created on the basis of the old 
steamer "Brestovets". It was equipped with “two launch grids that dropped two feet (0.61 m) below the bottom, a 
large“ air pump ”, machine tools and other equipment. For firing from the surface apparatus of the station, a minion 
carrier was attached. The anchorage of both ships was determined in Kilen Bay. From here in the direction of Holland 
(the area on the North side) and the line of fire passed. During the first year of its existence, the Sevastopol station 
shot 24 torpedoes. For this, 466 shots had to be fired. The coastal sighting station appeared in the Black Sea Fleet 
only in 1898. Its buildings were erected on the southern coast of the Northern Bay, not far from the anchorage of the 
former station. Due to the increased range of torpedoes, the firing line had to be slightly reoriented. Now she was 
walking towards Sukharnaya Balka. 


The increased tactical and technical characteristics of torpedoes necessitated the creation of a new sighting station 
in the Baltic. The dimensions of the Military Harbor could no longer provide their sighting. Losses of torpedoes from 
strikes against the harbor wall became more frequent. In this regard, in the fall of 1903, a special commission was 
created to select a new site for the sighting station. She reviewed three pre-selected locations: on the small Transund 
road in Koivisto Bay, in the Vyborg Bay and in Tsarevna Bay near Sveaborg. The last place was considered the most 
suitable. However, the islands on which the station was supposed to be located were private property and it was not 
possible to persuade their owner to sell. The public opinion of the inhabitants of Helsingfors, who used these islands 
for their summer holidays, also turned out to be an insurmountable obstacle. 


In search of another place for the sighting station, many options were considered, including such as the construction 
of a special basin in Kronstadt east of the Voennaya Gavan, the location of the station on the Shuvalov lakes, in the 
Sestroretsk spill and a number of other points. Finally, in 1907, the place was chosen - Kopenskoye Lake on the 
southern shore of the Koporsky Bay (now it is called Kopansky). The lake is separated from the bay by a narrow 
isthmus. Stretched from north to south for seven miles, it had a depth of 49 feet (14.9 m) and was famous for its 
extremely clear water. Its distance from St. Petersburg along the highway was 100 versts, and from the railway 20-30 
versts. They quickly agreed with the owner of the lake, the Duke of Mecklenburg-Streletsky, and on October 20, 
1907, the Obukhov plant received an order for the construction of a sighting station, estimated according to 
preliminary estimates at 313 thousand rubles. It was required to build the station itself in the form of a wooden 
structure on piles or ryazh, to build a stone power plant, to install a steam boiler and a dynamo machine, to erect 
residential buildings, etc. It was even envisaged to develop a special carriage for transporting torpedoes by rail. 


The construction of the station began on January 14, 1908, and already on August 7 of the same year, the 
Obukhovsky plant began zeroing in the first batch of torpedoes. To deliver them to the Koporsky Bay, a steamer 
"Explosion" was chartered. The torpedoes were supposed to be transported from the pier, which was carried out 
because of the shallow water far into the bay, by an overhead road. Part of it passed over the water, for which pillars 
were installed between the shore and the pier. The overhead road was driven by electric motors, the backing up 
means was a rail track laid along a specially constructed overpass. However, the steamer "Explosion" did not find 
this system operational on its first arrival. The torpedoes had to be thrown overboard "tails down" and then towed to 
the shore. Further to the station they were rolled along the road like logs. 


According to the terms of the agreement, the commissioning of the station was to be completed by shooting six 
torpedoes with their subsequent transfer to the cruiser Admiral Makarov. But due to the damage received during 
transportation, it was not possible to shoot the first batch of torpedoes on time. The transfer of the station to the 
ownership of the Naval Ministry dragged on, and only in 1909 a special commission was created for its acceptance. 
In the course of its work, it became clear that the construction of the station was carried out with significant omissions 
and shortcomings, in connection with which the commission made numerous comments and made a number of 
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proposals. These included the construction of a railway along the southern coast of the Gulf of Finland, a telephone 
line to Oranienbaum for communication with Kronstadt and St. Petersburg, etc. which testifies to the very caring 
attitude of our predecessors to environmental issues: “By all means to protect the lake from pollution, especially 
since there is almost no current in it. Stop the discharge of liquid sewage by arranging a drainage concrete well with 
a pump for emptying. " The Obukhov plant accepted the honor of the comments as corresponding to the contract, 
while the implementation of others was associated with additional funding. One way or another, but on July 15, 1910, 
the Copen sighting station was accepted into the balance of the Naval Ministry. Its main purpose was to sight 
torpedoes entering the fleet from the Lessner and Obukhovsky factories. The Kronstadt station began to be used 
only for zeroing in repaired torpedoes. Stop the discharge of liquid sewage by arranging a drainage concrete well 
with a pump for emptying. " The Obukhov plant accepted the honor of the comments as corresponding to the 
contract, while the implementation of others was associated with additional funding. One way or another, but on July 
15, 1910, the Copen sighting station was accepted into the balance of the Naval Ministry. Its main purpose was to 
sight torpedoes entering the fleet from the Lessner and Obukhovsky factories. The Kronstadt station began to be 
used only for zeroing in repaired torpedoes. Stop the discharge of liquid sewage by arranging a drainage concrete 
well with a pump for emptying. " The Obukhov plant accepted the honor of the comments as corresponding to the 
contract, while the implementation of others was associated with additional funding. One way or another, but on July 
15, 1910, the Copen sighting station was accepted into the balance of the Naval Ministry. Its main purpose was to 
sight torpedoes entering the fleet from the Lessner and Obukhovsky factories. The Kronstadt station began to be 
used only for zeroing in repaired torpedoes. Its main purpose was to sight torpedoes entering the fleet from the 
Lessner and Obukhovsky factories. The Kronstadt station began to be used only for zeroing in repaired torpedoes. 
Its main purpose was to sight torpedoes entering the fleet from the Lessner and Obukhovsky factories. The Kronstadt 
station began to be used only for zeroing in repaired torpedoes. 


Development of torpedo weapons in the Russian Navy. 


What were the torpedoes in service with the Russian fleet? What were the main trends in their development? 


The vast majority of samples, and from 1876 to 1917 they were adopted by the fleet 31, were Whitehead torpedoes - 
either purchased at the Fiuma plant, or manufactured at domestic factories *. [* During the Russo-Japanese War, the 
Schwarzkopf plant in Berlin urgently ordered 75 arr. В / 50 - caliber 450 mm, length 3.55 m, weight 390 kg, explosive 
weight 50 kg, speed 24 knots, cruising range 0.8 km. Shortened torpedoes were intended for the Som and Sturgeon 
submarines of the Vladivostok detachment, as well as for the Cayman-class submarines under construction.] 


In the latter case, as a rule, they were modernized taking into account the operating experience (see table 1). 


Table 1. Tactical and technical characteristics of the main samples of torpedoes in service with the Russian 


fleet. 


Year of 
adoption 
Sample 
Caliber, 


mm 


Length, 


m 


Total 


weight, 


kg 


Explosive 


weight, 


kg 


Range 


and 


speed, 


km - 
knots 


Note 


1876 
arr. 


1876 g. 
381 
5.73 
350 
26 
0.4 - 
20 


The project and production of the Fiuma plant is the 
"first contract". 


1880 
arr. 


1880 g. 
381 
4.58 
324 
33 
0.4 - 
21 


Shortened torpedo for mine boats. Design and 
production of the Kronstadt workshop. Produced by 
the Obukhov and Lessner factories. 


1886 
arr. 


1886 g. 
381 
5.52 
391 
40 
0.6 - 
24 


Fiuma plant project. Production by factories 
Obukhovsky and Lessner, Nikolaev workshop. 


1889 


arr. 
1889 
"B" 


381 
5.52 
395 
80 
0.6 - 
22 
Design and production of the Lessner plant. 


1889 


arr. 
1889 
"O" 


381 
5.52 
420 
80 
0.6 - 
25 
Design and production of the Obukhov plant. 


1894 


arr. 
1894 
"C" 


381 
5.52 
455 
80 
0.6 - 
27 


First sample with Aubrey device. Design and 
production of the Obukhov plant. Chief Designer 
P.K.Silversvan. 


1897 
arr. 
1897 
"C" 


381 
5.20 
426 
64 
0.4 - 
30 



Design and production of the Obukhov plant, 
manufactured by the Nikolaev workshop. 


9/29/21, 3:20 PM 
TORPEDS OF THE RUSSIAN FLEET 


www.keu-ocr.narod.ru/MO_01/ 
16/19 


0.9 - 
25 


1898 


arr. 
1898 
"L" 


381 
5.18 
430 
64 


0.6 - 
30 


0.9 - 
25 


Lessner's plant project. production of plants of 
Lessner and Obukhovsky. 


1904 
arr. 


1904 g. 
450 
5.13 
648 
70 


0.8 - 
33 


2 - 25 


Fiium plant design and production. Produced by the 
Obukhov and Lessner factories. 


1907 
arr. 


1907 g. 
450 
5.20 
641 
90 


0.6 - 
40 


1 - 34 


2 - 27 


The first torpedo for submarines (PL), steel-bronze. 
Fiium plant project, production of Obukhov and 
Lessner plants. 


1908 
arr. 


1908 g. 
450 
5.20 
650 
95 


1 - 38 


2 - 27 


3 - 23 


The first torpedo with "dry heating". Fiium plant 
design and production. Produced by the Obukhov 
and Lessner factories. 


1910 
arr. 


1910 g. 
450 
5.20 
665 
100 


1 - 38 


2 - 34 


3 - 29 


4 - 25 


Steel bronze torpedo for submarines. Fiium plant 
design and production. Produced by the Obukhov 
and Lessner factories. 


1912 
45-12 
450 
5.58 
810 
100 


2 - 43 


5 - 30 


6 - 28 


The first torpedo with "wet heating". Fiuma plant 
project. Production of the Obukhovsky and Lessner 
factories. 


Until the end of the 19th century, the development of torpedoes in the domestic fleet proceeded mainly along the 
path of improving the first model purchased from R. Whitehead. It consisted in improving the design, in increasing the 
speed and increasing the explosive charge, while the caliber of the torpedoes remained unchanged. Practically over 
the years, their range has not increased either. The real possibility of increasing it appeared only in 1886 after the 
former draftsman of the Fium plant, Ludwig Aubry, invented a gyroscopic device. Using the properties of the 
gyroscope to maintain its position in space unchanged, he proposed a simple but reliable torpedo control system. It 
consisted of a gyroscope, steering gear and vertical rudders. Application of the invention sharply reduced the 
dispersion of torpedoes in the direction and made it possible to increase the firing range. The gyroscopic device was 
immediately introduced into the domestic fleet. In early October 1886 torpedo arr. 1886 from the battleship "Emperor 
Nicholas I" to install the Aubrey device on it. It was the first torpedo in the Russian Navy to be equipped with a 
gyroscopic device. 


Torpedo Whitehead model 1898 


The most perfect by the end of the 19th century was the torpedo arr. 1898 "L." Designed by the Lessner plant on the 
basis of Fiium samples, it has been in serial production at domestic factories for a number of years. Its speed was 30 
knots, carrying an explosive charge - 64 kg. How did this torpedo differ from the first sample? What provided such a 
significant improvement in tactical and technical characteristics? Outwardly, it was primarily distinguished by a 
shorter length and a greater completeness of the contours of the charging and stern compartments. This not only 
improved the operating conditions on ships, especially when fed through deck hatches to underwater mine vehicles, 
but also provided a more than double increase in the warhead, as well as the placement of a more powerful engine. 


The latter, along with an increase in the volume of the air reservoir to 0.266 m 


3 
, by increasing the pressure in it to 


100 atm, as well as as a result of the use of four-blade propellers, made it possible not only to significantly increase 
the speed, but also to slightly increase the torpedo's travel range. Compared to arr. In 1876, this was already 
significant progress. It is the torpedoes arr. In 1898, in addition to those ordered in 1904 by Schwarzkopf, they were 
the main model used by the ships of the Russian fleet in the Russian-Japanese war. Data characterizing the use of 
torpedoes by ships of the Russian fleet in the war of 1904-1905 are given in Table 2. 


Table 2. The use of torpedoes by the Russian fleet in the Russo-Japanese war 


Fleet connection 
1st Pacific 


Squadron (Port Arthur) 


2nd Pacific 


Squadron 


Vladivostok 


cruiser squadron 


Total 
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Shot 
16 
2 
7 
25 


Hit the target 
5 
0 
6 
eleven 


Hit percentage 
31 
0 
86 
44 


Torpedoes were used mainly by destroyers, who fired 17 out of 25. However, cruisers also fired (four times) and the 
same number of mine boats. Most of the shooting took place at night - 16 attacks. The distance did not exceed, as a 
rule, several cables. They always fired a single torpedo. The high success of the use of torpedoes by the ships of the 
Vladivostok detachment is explained by the fact that they were used mainly by transports stopped for inspection after 
the discovery of military cargo. 


In 1904, the Russian fleet was the first to receive a 450 mm Whitehead torpedo, as a result of which it received the 
name "Stlura Russo" - translated from Italian as "Russian mine". In the Russian-Japanese war, the torpedo arr. 1904 
was practically not used. The Fium plant delivered 93 pieces of it to Russia. Subsequently, production was 
established at the Obukhovsky and Lessner factories. With the beginning of the manufacture of torpedoes in Russia, 
some constructive improvements were made to them. 


Torpedo model 1904 a - drummer; b - drummer 


assembled with ignition glass and primer 


Torpedo model 1904, gear compartment, tail and 


steering parts 


An important stage in the development of torpedo weapons was the introduction of "dry" and then "wet" heating of 
compressed air into power plants. Back in 1899, Lieutenant II Nazarov, conducting experiments with heating 
compressed air in the Black Sea Fleet, reported: "The results of these experiments ... show that heating compressed 
air in self-propelled mines is a powerful means of increasing their speed and range." The first torpedo of Whitehead 
with "dry" heating of compressed air was a torpedo mod. 1908 year. Acquired in the same year for the Russian fleet, 
it was also produced on a large scale at domestic factories. 


The relationship of Russian specialists with the Fiuma plant was business-like and rather close. By the beginning of 
1912, the plant had completed the development of a new torpedo, and already in April with Whitehead and Co. 
signed an agreement for the supply of 250 torpedoes of this type with the right to manufacture them in Russia and 
the obligation to deliver the first two samples five months after the date of the contract. In September of the same 
year, a Russian commission left for Fium, which included prominent torpedo fighters E.A. Pastukhov, B.L. 
Pshenetskiy, A.V. Trofimov and P.N. Takhibiev. After tests, the results of which convinced the members of the 
commission that the torpedoes were in accordance with the technical conditions of the contract, the plant proceeded 
to manufacture the ordered batch. The torpedo, named 45-12, was the last and most advanced, created by the 
Fiuma plant before the start of the First World War. Its main feature was the "water injection and evaporation heater". 
Compared to all previous models, thanks to the heating device, the 45-12 torpedo had a significant advantage in 
range and speed. However, out of 250 ordered torpedoes, Russia managed to receive only 24. The war began, and 
any ties with the Fiuma plant were interrupted. Further production of 45-12 torpedoes was carried out only at 
domestic factories. Since in the process of manufacturing and zeroing of their first samples, many shortcomings were 
discovered, the torpedo underwent significant modernization. Many changes and improvements in its design were 
made by representatives of the Mine Department of the Main Directorate of Shipbuilding and designers of the plants 
G.A. Lessner and Obukhovsky. Compared to all previous models, thanks to the heating device, the 45-12 torpedo 
had a significant advantage in range and speed. However, out of 250 ordered torpedoes, Russia managed to receive 
only 24. The war began, and any ties with the Fiuma plant were interrupted. Further production of 45-12 torpedoes 
was carried out only at domestic factories. Since in the process of manufacturing and zeroing of their first samples, 
many shortcomings were discovered, the torpedo underwent significant modernization. Many changes and 
improvements in its design were made by representatives of the Mine Department of the Main Directorate of 
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Shipbuilding and designers of the plants G.A. Lessner and Obukhovsky. Compared to all previous models, thanks to 
the heating device, the 45-12 torpedo had a significant advantage in range and speed. However, out of 250 ordered 
torpedoes, Russia managed to receive only 24. The war began, and any ties with the Fiuma plant were interrupted. 
Further production of 45-12 torpedoes was carried out only at domestic factories. Since in the process of 
manufacturing and zeroing of their first samples, many shortcomings were discovered, the torpedo underwent 
significant modernization. Many changes and improvements in its design were made by representatives of the Mine 
Department of the Main Directorate of Shipbuilding and designers of the plants G.A. Lessner and Obukhovsky. The 
war broke out, and any ties with the Fiume plant were interrupted. Further production of 45-12 torpedoes was carried 
out only at domestic factories. Since in the process of manufacturing and zeroing of their first samples, many 
shortcomings were discovered, the torpedo underwent significant modernization. Many changes and improvements 
in its design were made by representatives of the Mine Department of the Main Directorate of Shipbuilding and 
designers of the plants G.A. Lessner and Obukhovsky. The war broke out, and any ties with the Fiume plant were 
interrupted. Further production of 45-12 torpedoes was carried out only at domestic factories. Since in the process of 
manufacturing and zeroing of their first samples, many shortcomings were discovered, the torpedo underwent 
significant modernization. Many changes and improvements in its design were made by representatives of the Mine 
Department of the Main Directorate of Shipbuilding and designers of the plants G.A. Lessner and Obukhovsky. 


Submarine "Lioness" with torpedo tubes designed by 


S. K. Dzhevetskiy 


Surface torpedo tube model 1910 


It was the 45-12 torpedo, along with the samples of 1908 and 1910, that was mainly used by the Russian fleet in the 
First World War. Data characterizing the use of torpedoes in it are given in Table 3. 


Table 3. The use of torpedoes by the Russian fleet in the First World War 


Year 


Baltic Fleet 
Black Sea Fleet 


submarines 
destroyers 
submarines 
destroyers 


shot 
hit the 
mark 


hit 


percentage 
shot 


hit 
the 
mark 


hit 


percentage 
shot 


hit 
the 
mark 


hit 


percentage 
shot 


hit 
the 
mark 


hit 


percentage 


1914 
12 
0 
0 


thirty 
4 
13 


33 
1 
3 
40 
5 
12 


1915 
94 
eleven 
12 


1916 
48 
5 
ten 
15 
7 
50 
6 
2 
33 


1917 
28 
1 
4 
1 
1 
100 
0 
0 
0 
0 
0 
0 


Total 
182 
17 
ten 
31 
5 
16 
48 
eight 
17 
46 
7 
15 


In total, more than 300 torpedoes were fired at enemy ships during the war. They were used practically only by 
submarines and destroyers. The success rate of using torpedoes averaged 10-12%. The large percentage of hits in 
the Black Sea Fleet (33-50%) is explained by the fact that torpedoes were used here mainly to destroy transports. 
The firing range from submarines and destroyers was 5-6 cables. Shooting at transports was carried out, as a rule, 
with one torpedo, at warships - with two or three. Up to five torpedoes were fired at the cruisers. 


Attempts were made to use torpedoes on rivers. So, in January 1915, a torpedo detachment with 10 lattice and two 
single-tube torpedo tubes was sent from Kronstadt to Serbia. Installed in the form of "dagger coastal batteries", they 
were used not only to destroy enemy ships and vessels, but also to destroy its hydraulic structures. True, the old 
torpedoes mod. 1897 and 1898. 


As for the 45-12 torpedo, it became not only the main one for the Russian fleet during the First World War and the 
Civil War, but, in a certain sense, also transitional to new models of torpedo weapons already in Soviet times. She 
was in service with the Russian fleet until the mid-1920s. 
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Three-tube torpedo tube on the destroyer Desna 


The last example of a torpedo weapon, the development of which began in pre-revolutionary Russia, was a torpedo 
arr. 1917 of the year. The practice of hostilities during the First World War showed that to defeat a modern battleship, 
an explosive charge of at least 160-200 kg was required. It was practically impossible to place such a charge in a 
450 mm caliber case; it was necessary to switch to a larger caliber. Worldwide, this caliber is 533 mm (21 inches). In 
1917, the plant number 1 of the Russian Joint Stock Company of the former. GA Lessner ordered six "experimental 
21-inch mines." Three of them were intended for destroyers and the same number for submarines. The plant began 
to develop these samples, but managed to design only a torpedo for underwater vehicles and began to manufacture 
three experimental units. 


Meanwhile, the torpedo arr. 1917 of the year was not only a domestic model in the full sense of the word, but also 
possessed high tactical and technical data at that time. Its combat charge was 215 kg, and the design speed and 
cruising range reached 45 knots per 3 km and 30 knots per 10 km. The torpedo received its second life already in the 
Soviet fleet. It was on the basis of its design solutions that work began at the end of the 1920s on the creation of the 
first Soviet torpedo. It was accepted into service with the fleet in 1927, and it received the name 53-27. 
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